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(54) Heat developable light-sensitive material 

(57) A heat developable light-sensitive material comprising an organic acid silver and silver halide, which contains 
a compound represented by the following formula (A) and a hydrazine derivative: 




(A) 



wherein R represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms and R' and R" each repre- 
sents an alkyi group having from 1 to 5 carbon atoms. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates to a heat developable light-sensitive material, particularly, th present invention 
relates to a heat developable light-sensitive material suitable for the photomechanical process. 

BACKGROUND OF THE INVENTION 

10 Heat developable light-sensitive materials of forming a photographic image according to a heat developing method 
are disclosed in, for example, U.S. Patents 3,152,904 and 3,457,075 and D. Morgan and B. Shely, "Thermally Proc- 
essed Silver Systems" (Imaging Processes and Materials), Neblette, 8th ed., compiled by Sturge, V. Walworth and A. 
Shepp,page2(1969). 

The heat developable light-sensitive material contains a silver source (e.g., organic silver salt) capable of reduction, 

75 a photocatalyst (e.g., silver halide) in an amount of catalytic activity, a color toner for controlling silver tone and a reduc- 
ing agent, which are usually dispersed in a binder matrix. The heat developable light-sensitive material is stable at room 
temperature, however, when it is heated at a high temperature (e.g., 80°C or higher) after exposure, silver is produced 
through an oxidation-reduction reaction between a silver source (which functions as an oxidizing agent) capable of 
reduction and a reducing agent The oxidation-reduction reaction is accelerated by the catalytic action of a latent image 

20 generated upon exposure. Silver produced by the reaction of an organic silver salt in the exposure region provides a 
black image and makes a contrast to the non-exposure region, thereby forming an image. 

The above-described heat developable light-sensitive material has been used as a microphotographic light-sensi- 
tive material or for X-ray photographing, however, it is being used only partly as a light-sensitive material for printing. 
This is because the image obtained is low in Dmax and soft in gradation and the image quality is very bad as a light- 

25 sensitive material for printing. 

On the other hand, recently, laser or light emission cfiode has been developed and scanner or image setter having 
an oscillation wavelength in the region of from 600 to 800 nm has been popularized. As a result, light-sensitive materials 
having adaptability to these output apparatuses and having high sensitivity, high Dmax and satisfactory contrast are 
being strongly demanded. Also, demands for simple processing and dry processing are increasing. 

30 U.S. Patent 3,667,958 describes a heat developable light-sensitive material using a polyhydroxybenzene and a 
hydroxyl amine, a reductone or a hydrazine in combination and states that this material can show high image discrimi- 
nability and high resolution. However, the combination with these reducing agents is found to readily cause increase of 
fogging. 

35 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a heat developable light-sensitive material having high Dmax. 
Another object of the present invention is to provide a light-sensitive material for photomechanical processing hav- 
ing good image quality. 

40 Still another object of the present invention is to provide a light-sensitive material for photomechanical processing 
capable of dispensing with wet processing and of complete dry processing. 

The above-described objects of the present invention can be attained by the following inventions 1)-5). 

1) A heat developable light-sensitive material comprising an organic acid silver and silver halide, which contains a 
45 compound represented by the following formula (A) and a hydrazine derivative: 



50 




55 wherein R represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms (e.g., -C4H9, 2,4,4-tri- 
rnethytpentyl) and R* and R" each represents an alkyl group having from 1 to 5 carbon atoms (e.g., methyl, ethyl, t- 
butyl). 

2) A heat developable light-sensitive material comprising an organic acid silver and silver halide, which contains a 
compound represented by formula (R-l), (R-ll), (R-lll) or (R-IV) and a hydrazine derivative: 
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(R-I) 



(R-II) 



(R-I II) 




(R-IV) 



wherein in formula (R-lll). the ring structure formed by Z is represented by the following formula (Z-1) or (Z-2): 
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(Z-l) 



(2-2) 



in formula (R-IV), the ring structure formed by Z is represented by the following formula (Z-3) or (Z-4): 




(Z-3) 



(Z-4) 



wherein L 1 and L2 each represents a group represented by >CH(Rg) or a sulfur atom, and n represents a natural 
number; in the formulae, 

F*1 to R 10 , Ri*to R 5 \ Rn to R 13 , R^' to R 13 \ R21 to R26. and Ffe^to R24 each represents a hydrogen atom, 
an alkyl group, an aryl group, an aralkyf group, a halogen atom, an amino group or a jyoup represented by - 
OA, provided that at least one of R 1 to R 5 is a group represented by -OA, at least one of Rj' to R 5 ' is a group 
represented by -OA, and at least one of R7 to R 1 0 is a group represented by OA, and a plurality of substituents 
in each cluster of Rj to R 10 , R t * to R 5 ' , R n to R 13 , R^' to R 13 \ R 21 to R26, and R21' to R24 may be combined 
with each other to form a ring; 

A and A' each represents a hydrogen atom, an alkyl group, an acyl group, an aryl group, a phosphoric acid 
group or a suKonyl group; and 

R1 to R 10 . Ri*to R 5 \ R ni to R 13l R^'to R 13 \ R 21 to R26, R2i* to R 2 4*. A and A* each may be substituted, 
provided that in formula (R-l), when at least one of Ri to R 5 and at least one of ' to R 5 ' is a group represented 
by -OA, ^ is a sulfur atom. 

3) A heat developable light-sensitive material of 1) or 2), wherein said hydrazine derivative is represented by the 
following formula (I): 
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Rx-N N-G!-R 2 (I) 

Ai A 2 



wherein Rj represents an aliphatic group or an aromatic group. R 2 represents a hydrogen atom, an alkyl group, an 
aryi group, an unsaturated heterocyclic group, an alkoxy group, an aryloxy group, an amino group or a hydrazino 
group, and Gj represents a -CO- group, an -SOg- group or an -SO- group, a 



I 

P- 

I 

R 3 



group, a -CO-CO- group, a thiocarbonyl group or an iminomethylene group, A 1 and A2 both represent a hydrogen 
atom or one represents a hydrogen atom and the other represents a substituted or unsubstituted alkylsulfonyl 
group, a substituted or unsubstituted arylsulfonyl group or a substituted or unsubstituted acyt group, and R 3 repre- 
sents a group selected from the same range as defined for R2 and may be different from R2- 
4) A heat developable light-sensitive material of any one of 1) to 3), wherein said hydrazine derivative is a com- 
pound represented by the following formula (II), (III), (IV) or (V): 



R10-N- N-CO-H 



I I 



Mo 



*20 



R u -N -N-CO-R 21 
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■An 



l 21 



(III) 



R 12 -N— N-COCO-R 22 ( IV j 



A 12 A 22 



R 13 «N N-G l3 -R 23 



An A 23 



wherein R 10 to R 13 each represents an aromatic group or an unsaturated heterocyclic group, A 10 to A 13 , A20 to A^ 
each has the same meaning as A 1 or Ag; 

in formula (III), R21 represents an alkyl group substituted by at least one electron-withdrawing group, an aryl 
group substituted by at least one electron-withdrawing group, a heterocyclic group, an amino group, an 
alkylamino group, an arylamino group, a heterocyclic amino group, a hydrazino group, an alkoxy group or an 
aryloxy group; 

in formula (IV), R22 represents an amino group, an alkylamino group, an arylamino group, a heterocyclic amino 
group, a hydrazino group, an alkoxy group, an aryloxy group, an alkyl group or an aryl group; 
in formula (V), G 13 represents an -SO r group, an -SO-group, a 
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10 group (wherein R30 has the same meaning as R3 in formula (I)), a thiocarbonyl group or an iminomethylene 

group, and R23 represents an alkyl group, an aryt group, an alkoxy group, an aryloxy group, an amino group, 
an alkytamino group, an arytamino group, a heterocyclic amino group or a hydrazino group. 

5) A heat developable light-sensitive material of any one of 1 ) to 4), wherein the gradation y after heat development 
15 satisfies y>5. 

DETAILED DESCRIPTION OF THE INVENTION 

The hydrazine derivative for use in the present invention is preferably represented by the following formula (I): 



20 



25 



A l A 2 



wherein R 1 represents an aliphatic group or an aromatic group; R2 represents a hydrogen atom, an alkyl group, an aryl 
group, an unsaturated heterocyclic group, an alkoxy group, an aryloxy group, an amino group or a hydrazino group; G 1 
30 represents a -CO- group, an -SO r group, an -SO- group, a 

O 
I 

-P- 
I 

R 3 



40 group, a -CO-CO- group, a thiocarbonyl group or an iminomethylene group; A 1 and A2 both represent a hydrogen atom, 
or one represents a hydrogen atom and the other represents a substituted or unsubstituted alkylsutfonyl group, a sub- 
stituted or unsubstituted arylsulfonyl group, or a substituted or unsubstituted acyl group, and R3 is selected from the 
same groups defined for R2 and may be different from R2. 

In formula (I), the aliphatic group represented by R 1 is preferably an aliphatic group having from 1 to 30 carbon 

45 atoms, more preferably a linear, branched or cyclic alkyl group having from 1 to 20 carbon atoms. The branched alkyl 
group may be cyclized to form a saturated heterocyclic ring containing therein one or more hetero atoms. The alkyl 
group may have a substrtuent 

In formula (I), the aromatic group represented by R 1 is a monocyclic or bicydic aryl group or an unsaturated hete- 
rocyclic group. The unsaturated heterocyclic group may be ring-condensed with a monocyclic or bicydic aryl group to 

so form a heteroaryl group. Examples of the ring formed by R-) include a benzene ring, a naphthalene ring, a pyridine ring, 
a pyrimidine ring, an imidazole ring, a pyrazole ring, a quinoline ring, an isoquinoline ring, a behzimidazole ring, a thia- 
zole ring and a benzothiazde ring. In particular, those containing a benzene ring are preferred. R 1 is particularly pref- 
erably an aryl group. 

The aliphatic group or aromatic group represented by R 1 may be substituted with one or more substituents. Specific 
55 examples of the substrtuent include an alkyl group, an alkenyl group, an alkynyl group, an aryl group, a group containing 
a heterocydic ring, a pyridinium group, a hydroxy! group, an alkoxy group, an aryloxy group, an acyloxy group, an alkyl - 
sulfonyloxy group; an arylsutfonyloxy group, an amino group, a carbonamido group, a sulfonamido group, a ureido 
group, a thfoureido group, a semicarbazido group, a thfosemicarbazido group, a urethane group, a group having a 
hydrazide structure, a group having a quaternary ammonium structure, an alkytthio group; an aryithio group, an alkyl- 
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suffonyl group, an arylsuHbnyl group, an alkylsulfinyl group, an arylsutfirryl group, a carboxyl group, a surfb group, an acyi 
group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, a sutfamoyl cpoup, a halogen atom, a 
cyano group, a phosphoric acid arrrido group, a diacylamino group, an irrtido group, a group having an acyi urea struc- 
ture, a group containing a selenium atom or a tellurium atom, and a group having a tertiary sulfonium structure or a qua- 

5 ternary surfonium structure. Preferred examples of the substituents include a linear, branched or cyclic alkyl group 
(preferably having from 1 to 20 carbon atoms), an aralkyl group (preferably monocyclic or bicyclic with the alkyl moiety 
having from 1 to 3 carbon atoms), an altaxy group (preferably having from 1 to 20 carbon atoms), a substituted amino 
group (preferably an amino group substituted with an alkyl group having from 1 to 20 carbon atoms), an acylamino 
group (preferably having from 2 to 30 carbon atoms), a suHonamido group (preferably having from 1 to 30 carbon 

10 atoms), a ureido group (preferably having from 1 to 30 carbon atoms) and a phosphoric acid amido group (preferably 
having from 1 to 30 carbon atoms). 

In formula (I), the alkyl group represented by R2 is an alkyl group having from 1 to 4 carbon atoms, and the aryl 
group represented by R2 is preferably a monocyclic or bicyclic aryl group, for example, one containing a benzene ring. 
The unsaturated heterocyclic group represented by R2 is a 5- or 6-membered ring compound containing at least 

15 one of a nitrogen atom, an oxygen atom and a sulfur atom. Examples thereof include an imidazolyl group, a pyrazolyl 
group, a triazolyl group, a tetrazolyl group, a pyridyl group, a pyridirtium group, a quinolinium group and a quinolinyl 
group A pyridyl group or a pyridinium group are particularly preferred. 

The alkoxy goup represented by R2 is preferably an alkoxy group having from 1 to 8 carbon atoms, the aryloxy 
group represented by R2 is preferably a monocyclic aryloxy group, and the amino group represented by R2 is preferably 

20 an unsubstrtuted amino group, an alkylamino group having from 1 to 10 carbon atoms, or an arylamino group having 
from 6 to 20 carbon atoms. 

R2 may be substituted with one or more substituents and preferred substituents include those exemplified for the 
substrtuentsof Rj. 

When Gj is a -CO- group, R2 is preferably a hydrogen atom, an alkyl group (e.g., methyl, trrfluoromethyl, 3-hydrcx- 
25 ypropyl, 3-methanesulfonamidopropyl, phenylsulfonylmethyl), an aralkyl group (e.g., o-hydroxybenzyT), an aryl group 
(e.g., phenyl, 3,5-dichlorophenyt, o-methanesurfonamidophenyl, 4-methanesuHonylphenyl, 2-hydroxymethytphenyl) or - 
C2F4COOM (M: a hydrogen atom or an alkali metal atom). Furthermore, when is an -SO^- group, R2 is preferably 
an alkyl group (e.g., methyl), an aralkyl group (e.g., o-hydroxybenzyl), an aryl group (e.g., phenyl) or a substituted amino 
group (e.g., dmethylamino). 
30 When G 1 is a -COCO- group, R2 is preferably an alkoxy group, an aryloxy group or an amino group. 
In formula (I), G 1 is preferably a -CO- group or a -COCO- group, and most preferably a -CO- group. 
R2 may be a group which induces a cyclization reaction by cleaving the -G1-R2 moiety from the remaining molecule 
to form a cyclic structure containing atoms in the -G1-R2 moiety. Examples thereof include those described, for exam- 
ple, inJP-A-63-29751. 

35 and A2 are each a hydrogen atom, an alkyteuffonyl group having 1 to 20 carbon atoms, an arylsurfonyl group 

having from 6 to 20 carbon atoms (preferably, a phenylsulfonyl group or a phenylsutfonyl group substituted so that the 
sum of Hammetr/s substituent constants becomes -0.5 or more) or an acyi group having from 1 to 20 carbon atoms 
(preferably a benzoyl group, a benzoyl group substituted so that the sum of Hammetfs substituent constants becomes 
-0.5 or more, or a linear, branched or cyclic, unsubstrtuted or substituted aliphatic acyi group (examples of the substit- 

40 uent includes a halogen atom, an ether group, a suHonamido group, a carbonamido group, a hydroxy! group, a carboxyl 
group, a suffone group)). 

A 1 and Ag are most preferably a hydrogen atom. 

In formula (0* R1 and R2 each may be further substituted with a substituent and preferred exarrpies of the substit- 
uent include those exemplified for the substituent of R 1 . 

45 In formula (I), R-j or R2 may be one having integrated thereinto a ballast group or a polymer commonly used in the 
irnrnobile photographic additives such as a coupler. The ballast group is a group having 8 or more carbon atoms and 
relatively inactive to the photographic properties and examples thereof include an alkyl group, an aralkyl group, an 
alkoxy <poup, a phenyl group, an alkytphenyl group, a phenoxy group and an alkytphenoxy group. Examples of the pol- 
ymer include those described, for example, in J P-A- 1-1 00530. 

so In formula (I), R 1 or R2 may be one having integrated thereinto a group capable of intensifying the adsorption onto 
the silver halide grain surface. Exarrpies of the adsorptive group include the groups described in U.S. Patents 
4,385,108 and 4,459.347, JP-A-59-195233. JP-A-59-200231. JP-A-59-201045, JP-A-59-201046, JP-A-59-201047, JP- 
A-59-201048. JP-A-59-201049, J P-A-61 -170733. J P-A-61 -270744, JP-A-62-948, JP-A-63-234244, JP-A-63-234245 
and JP-A-63-234246, such as an alkytthio group, an arytthio group, a thiourea group, a heterocyclic thioamkJo group, a 

55 mercapto heterocyclic group and a triazole group. 

The hydrazine derivative preferred in the present invention is a hydrazine derivative where R 1 is a phenyl group 
having a ballast group, a group which accelerates adsorption on the silver halide grain surface, a group having a qua- 
ternary ammonium structure or an alkytthio group through a sulfonamido group, an acylamino group or a ureido group; 
G is a -CO- group; and R 2 is a hydrogen atom, a substituted alkyl group or a substituted aryl group (the substituent is 
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preferably an electron-wrthdrawing group or a hydroxymethyl group at the 2-position). With respect to the selected 
groups for each of R 1 and R 2 , any combination may be freely used and preferred. 

Among the hydrazine derivatives for use in the present invention, more preferred are compounds represented by 
formula (II), (III), (IV) or (V): 



R 10 -N N-CO-H 



10 



15 



I I 

Aio A 2 o 



Rn-N— N-CO-R21 

I I 
A u A 21 



(II) 



(III) 



R 12 -N— N-COCO-R 22 (IV) 
II 

20 A 12 A 22 



R 13 -N— N-G 13 -R 23 (V) 
25 A n A M 



wherein R 10 to R 13 each represents an aromatic group or an unsaturated heterocyclic group, A 10 to A 13 , Ago to A23 
each has the same meaning as A 1 or A2; 

30 

in formula (III), R 21 represents an alky! group substituted by at least one electron-withdrawing group, an aryl group 
substituted by at least one electron-withdrawing group, a heterocyclic group, an amino group, an alkylamino group, 
an arylamino group, a heterocyclic amino group, a hydrazino group, an alkoxy group or an aryioxy group; 
in formula (IV), R22 represents an amino group, an alkylamino group, an arylamino group, a heterocyclic amino 
35 group, a hydrazine group, an alkoxy group, an arytoxy group, an alkyl group or an aryl group; 
in formula (V), G 13 represents an -SCV group, an -SO-group ( a 



0 




group (wherein R^ has the same meaning as R3 in formula (I)), a thiocarbonyl group or an iminomethylene group, 
and R23 represents an alkyl group, an aryl group, an alkoxy group, an arytoxy group, an amino group, an alkylamino 
group, an arylamino group, a heterocyclic amino group or a hydrazino group. 

so Among the compounds represented by formula (II), more preferred are compounds represented by the following 
formula (11-1): 



55 
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( X 10 ) m 10 




N N — C O— H 



(II-l) 



( Y 10 ) n 10 A 100 A200 



10 

wherein X 10 represents a sulfonamide) group, a urekto group, a thioureido group; an oxycarbonyf group, a sutfonamido 
group, a phosphonamido group an alkylamino group, a halogen atom, a cyano group, an alkoxy group having a total 
carbon number of 2 or more, an aryioxy group, an alkyithio group, an arytthio group, a heterocyclic thio group, an 
acylamino group having a total carbon number of 3 or more, a carbamoyl group, a suifamoyl group, an alkytsulfonyl 
15 group or an arylsulfonyl group, 

m 10 represents 0 or an integer of from 1 to 5, 

Y 10 represents a group represented by X 10 , a nitrb group, a methoxy group, an alkyl group or an acetamido group, 
n io represents 0 or an integer of from 1 to 4, provided that the sum of m 10 and n 10 does not exceed 10 and when 
20 m 10 is 0, one of A 10o and Azoo 'is not a hydrogen atom, 

A 100 and A200 each has the same meaning as A 1 or A2 in formula (I), and 

m 10 is preferably 1 or 2, n 10 is preferably 0 or 1 , and most preferably, m 10 is 1 and n 10 is 0. 

In formula (III), R21 is preferably an alkyl group substituted by at least one electron-withdrawing group or an aryl 
25 group substituted by at least one electron-withdrawing group. The term "electron-withdrawing group" as used herein 
means a substituent having a Hammett's substituent constant <r m of a positive value and specific examples thereof 
include a halogen atom, a nitro group, a cyano group, an acyl group, an oxycarbonyl group, a sutfonamido group, a sui- 
famoyl group, a carbamoyl group, an acyloxy group, an alkyisuHonyl group, an arylsulfonyl group, an alkoxy group, an 
aryioxy group, an alkyithio group, an arytthio group or an imido group. 
30 R 21 is more preferably an alkyl group substituted by at least one electron-withdrawing group and the electron-with- 
drawing group is particularly preferably a fluorine atom, an alkoxy group or an aryioxy group. 

In formula (IV), is preferably an amino g/oup, an alkylamino group, an arylamino group, a heterocyclic amino 
group or an alkoxy group. 

In formula 00, G 13 is preferably an -SOg- group, a thiocarbonyl group or a 



35 



40 



45 



50 



o 
8 

-p- 
I 

R30 

group (wherein R30 has the same meaning as R3 in formula (I)). R23 is, when G 13 is an -SO^-group, preferably an alkyl 
group or an aryl group, when G 13 is a 

O 
I 

-P- 
I 

R30 



group, preferably an aryioxy group, an alkylamino group or an arylamino group, and when G 13 is a thiocarbonyl group, 
55 preferably an alkylamino group, an arylamino group or a hydrazino group. 

Specific examples of the hyrdazine derivatives for use in the present invention are shown below. 
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t-CsH, .-^^OCH'-CONH-^^HHHHCHO 



1-2 



HS 




C2H5 

OCHa 

conhhO^hnhcho 



20 



25 



I -3 



NHNHCHO 
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I -4 



10 



N — N 

I 

N—N 



^>-SH 




^C0NHHy> 



SOzNH-^^-N'NHCHO 



COCFa 



15 



1-5 



20 



25 



t-C 5 H,, tf^SO,NH-^^-NHNHCHO 



t-C 5 H,,-(^— OCHCONH 



C,H 5 



1-6 



30 



HS- 



N — N. 
// \\ 



S(CH 2 ).,S0 2 NH 



NHNHCHO 



35 
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SH 




NHCOMKC ))-NHNHCHO 



I - 9 



-C 5 H , .i-^^-0 (CH 2 ) 4 S0 2 NH -^f^-NHNHCHO 
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I -10 
N— N 



I V-SH 
N— N' 
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0,3 S CI x : y = 3 : 97 

r _ ig 

Average molecular 
weight = ca. 100,000 
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I -17 



CH, H^^-S0 2 NH-<^-NHNHCH0 
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25 rr.H.'i.rH— (f 

CI© 
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^-COKH-^-NNHCHO 
XOt .OCF, 

SO,NH-(^)-NHNHCHO 

folo] 



S0 2 KH -^^-NHSHCHO 

NHNHCKO 

^^-S -@>-NHNHCH0 
CHaSOi-^^-NTOCHO 



SOjCHj 



<^-NHCS,NH-^-SHNHCHO 



S— N v 

SH 



I -38 

S ... 

I -39 




OjNH— ^^-NHNHCOCHjOCHa 



t-C s H, 

t-C*H 
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I -40 

N — N 



N — N 



^C0SH-^)^'HNHC0CH:/^] 



I -41 



0 2 N -^^-NHNH-C0-CH z S0 2 CH 3 
1-42 



H— N\ 



H — P 



^^O.NH-^-HHNHCCF, 



li 
0 

1-43 



^pNCONH-^-fJHNHCOCH^-^CsH, ,- 



C,H: 

C 



1-44 



C,H,,S-^NHCONH 0,NH-(0)-NHNK X 

CFiCF*-COOK 

1-4 5 

C,H„ CONH^ x ^SO t NH-<2)-NHNH^CtF < -COOH ' 
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1-46 



ks V~ n 
y — ?f 




SOtKH-^-NHNK^CFzH 



I - 47 

t-c. 



H. i -^^-OCH t COSH-^^ 



SO,NH-^^-NHNHCCF, 



I -48 



CH.tNHCOSH-^^ 



SO.NH-t^^-NHNHCCFa 



I -49 



CHa CH: 

I I 
CH,-CCH*C 




OC3H7 
S0 2 NH 



CH, CHi 



SCNH-^^-KHNHCCF, 
0 



I -50 



OjN-^^-NHNHCCFj 



I -51 



CaH^CHjCH^TlCONH-^^ 



F F 

S0 2 NH-^^-NHNHC-^^-F 
OFF 
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I ^57 



(C«H5CH,)iNSHCONH-^^NHNHCCHiOCHj 

0 

I -58 

C.H. t (OCH*CH 2 ) 4 SCH 2 C0NH-^3 

SO^NH-^^-NHNIICCFa 
0 



I -59 

CHj 



C 4 H 3 0-<^-CH2-N a -CH 2 CONH^Q 



CH 3 CI© 'SOtNH-^^-HHNHCCFi 

0 



1-60 



C 

I -61 



CONH-<Q 
S 




'S0 2 NH-(^-NHNHCCF 3 



cf CH 2 CONH-<^)-NHNHCCF, 
1-62 0 

^^-Ql-(CH,),-NHCONH-^ 

S0 2 NH-(5y-NHNHCCF 3 
CI" ^ II 

0 
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°*K-©-fflNHCO-^^-CN 



I -65 CH 3 

°^ ! -<^^:\ : hnhco-c-so 2 

CH 3 



I "66 CH 3 

0 2 NH^)-KHN'HCO-0-C-CH, 
CH 3 

1-67 CI^^Cl 

NC "{O)- NH ^C0-NHC3H7 
CI CI 




Q-KHXHCO-^-CI 
0CH 3 CI 
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r-68 



NHNHCO-OC(C s H 3 ) 3 



NO, 
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0*N -^^-NHNHCONHNN-^^-NO, 
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N 



CI 



N — N 



SH 




^S0,NII-(RV-NIINHC-C-CH 3 

^ II II 
0 0 



I -71 



t-C 3 H,.-<O)- 0 ( CH ^3NIIC0Mli-<^)-NIINIIC0-C0-0Czll s 



t-Cslli 



I -72 




CII-S-CHiCWH-«^» 
OJ S0,NH-@H 




NIINIICO-CO-NII -< ^NH 
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r-73 

O^N-^^-NIINIICO-CO-NII 
I -74 



'-^-niwii-co-co-niinii -^-m t 



0,W- ^ 

CI C! 

I -75 



^)-CONII-<^)-NI!NI|-CO-CO-NIIC 3 ll, 



NO* 

I -76 



C4ll 3 0-(^>-Nf!NIICO-CO-OC(CH3)3 



I -77 



CH J 0-(^-NI!NII-CO-CO-<^) 



OCH, 



I -78 



CHsNHCSNII-^^-NIBfll-CO-Cd-JfllCII, 
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I -79 



^^-NHNH-SO.-CFa 



OCH, 
I -80 



15 

I -81 



20 



25 



<^-.MHC0XH-(^-NHNH-P(0CzH 5 ) 5 
0CH 3 

^^-CH,0-@-NHNH-$0, 



I -82 



NO, 

0 

S0.NII -^^-NHNH-P(0-^» s 
CI 



1-83 



35 

I -84 



40 



0 



0 2 N-^^NHNH-S- NHNH-^^NO* 



<J^>-NHCONH -^)-NHNll-SNII 



45 In addition to those described above, the hydrazine derivatives for use in the present invention include those 
described in Research Disclosure. Rem 23516. p. 346 (November, 1983) and literatures cited therein, U.S. Patents 
4,080,207, 4,269,929, 4,276.364. 4,278,748. 4,385.108. 4.459,347, 4,478,928, 4,560,638, 4,686,167. 4,912,016, 
4,988,604, 4,994,365, 5,041,355 and 5,104,769, British Patent 2,011 ,391 B, European Patents 217,310, 301,799 and 
356.898, JP-A-60-1 79734, JP-A-61 -170733, JP-A-61 -270744, J P-A-62- 178246, JP-A-62-270948, JP-A-63-29751 . JP- 

50 A-63-32538, JP-A-63-1 04047, JP-A-63-1 21 838, JP-A-63-1 29337, JP-A-63-223744, JP-A-63-234244, JP-A-63- 
234245, JP-A-63-234246, JP-A-63-294552, JP-A-63-306438, JP-A-64-10233, JP-A-1 -90439, JP-A-1 -100530, JP-A-1- 
105941, JP-A-1-105943. JP-A-1 -2761 28, JP-A-1 -280747, JP-A-1 -283548, JP-A-1 -283549, JP-A-1 -285940, JP-A-2- 
2541, JP-A-2-77057, JP-A-2-139538, JP-A-2- 196234, JP-A-2-196235. JP-A-2-198440. JP-A-2-198441, JP-A-2- 
198442, JP-A-2-220042, JP-A-2-221953, JP-A-2-221954, JP-A-2-285342. JP-A-2 -285343, JP-A-2-289843, JP-A-2- 

55 302750. JP-A-2-304550. JP-A-3-37642, JP-A-3-54549, JP-A-3-125134, JP-A-3-1 84039. JP-A-3-240036, JP-A-3- 
240037, JP-A-3-259240, JP-A-3-280038, JP-A-3-282536, JP-A-4-51143, JP-A-4-56842, JP-A-4-84134, JP-A-2- 
230233. JP-A-4-96053, JP-A-4-216544, JP-A-5-45761 . JP-A-5-45762, JP-A-5-45763. JP-A-S45764. JP-A-5-45765 
andJP-A-6-289524. 

Further, in addition to those described above, examples thereof include the compound represented by (Chem. 1) 
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of JP-B-6-77138, specifically, compounds described at pages 3 and 4 of the publication; the compound represented by 
formula (I) of JP-B-6-93082, specifically, Compounds 1 to 38 described at pages 8 to 18 of the publication; the com- 
pounds represented by formula (4), formula (5) or formula (6) of JP-A-6-230497, specifically, Compounds 4-1 to 4-10 
described at pages 25 and 26. Compounds 5-1 to 5-42 described at pages 28 to 36 and Compounds 6-1 to 6-7 

5 described at pages 39 and 40 of the publication; the compounds represented by formula (I) or formula (2) of JP-A-6- 
289520, specifically, Compounds 1-1) to 1-17) and 2-1) descrbed at pages 5 to 7 of the publication; the compounds 
represented by (Chem. 2) or (Chem. 3) of JP-A-6-313936, specifically, compounds described at pages 6 to 19 of the 
publication; the compound represented by (Chem. 1) of JP-A-6-313951. specifically compounds described at pages 3 
to 5 of the publication;, the compound represented by formula (I) of JP-A-7-5610, specifically, Compounds 1-1 to I -38 

w described at pages 5 to 10 of the publication; the compound represented by formula (II) of JP-A-7-77783, specifically, 
Compounds 11-1 to 11-102 descrbed at pages 10 to 27 of the publication; and the compounds represented by formula 
(H) or formula (Ha) of JP-A-7-1 04426, specifically, Compounds H-1 to H-44 described at pages 8 to 15 of the publica- 
tion. 

The addition amount of the hydrazine derivative for use in the present invention is preferably from 1 x 1 0" 6 to 1 x1 0" 
15 1 mol/mol-Ag, more preferably from 1 x1 0" 5 to 5x1 0" 2 mol/mol-Ag. 

The hydrazine derivative for use in the present invention may be dissolved in an appropriate organic solvent before 
use, such as alcohols (eg., methanol, ethanol. propanol, fluorinated alcohol), Ketones (e.g., acetone, methyl ethyl 
ketone), dimethytformamide, dimethylsutfoxide and methyl cellosofve. 

Further, the hydrazine derivative for use in the present invention may be dissolved by a well-known emulsion dis- 
20 pension method using an oil such as dibutyi phthalate, tricresyl phosphate, glyceryl triacetate or diethyl phthalate, or an 
auxiliary solvent such as ethyl acetate or cyclohexanone, and an emulsion dispersion mechanically prepared and used. 
Or, the hydrazine derivative powder may be dispersed in water by means of ball mill, colloid mill or ultrasonic wave 
according to a method known as a solid dispersion method. 

In the present invention, the hydrazine derivative for use in the present invention is preferably used in combination 
. 25 with an indazole (e.g., nrtroindazole) as an antifoggant. 

In the present invention, a nucleation accelerator such as an amine derivative, an onium salt compound, a disulfide 
derivative and a hydroxyamine derivative is preferably added in combination with the hydrazine derivative to the light- 
s nsrtive material. 

Examples of the compound as a nucleation accelerator are set forth below. 
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2 md/mol-Ag, more preferably from 1x10' 5 to 2x10" 2 mol/mol-Ag, most preferably from 2x10" 5 to 1x10" 2 mol/mol-Ag. 

According to one embodiment of the present invention, the heat developable light-sensitive material contains, as a 
reducing agent the compound represented by the following formula (A): 




wherein R represents a hydrogen atom, an alkyl group having from 1 to 10 carbon atoms (e.g., -C 4 H 9 , 2,4,4-trimethyl- 
pentyl), and R* and R" each represents an alkyl group having from 1 to 5 carbon atoms (e.g., methyl, ethyl, t-butyQ. 

Specific examples of the compound represented by formula (A) are set forth below, but the present invention is by 
no means limited to these compounds. 
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A-5 






The use amount of the compound represented by formula (A) is preferably from 1 x10" 2 mol/mol-Ag, more prefera- 
bly from 1 x1 0" 2 to 1 .5 moi/mol-Ag. 

According to one embodiment of the present invention, the heat developable light-sensitive material contains a 
compound represented by the following formula (R-I), (R-ll), (R-lli) or (R-IV) as a reducing agent: 
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(R-I) 



(R-II) 



(R-III) 



(R-IV) 



wherein in formula (R-III), the ring structure formed by Z is represented by the following formula (Z-1) or (Z-2) 
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w 



R 21 - , R a 




R 2 -» 

n 26 



(Z-i) 



15 




(Z-2) 



20 



in formula (R-IV). the ring structure formed by Z is represented by the following formula (Z-3) or (Z-4): 



25 
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R2S 
R2S 




(Z-3) 



35 



40 




(Z-4) 



wherein L 1 and each represents a p/oup represented by >CH(Rg) or a sulfur atom, and n represents a natural 
45 number; in the formulae, 

Ri to R 10 , Ri' to R5, R in to R 13 , Rn' to R 13 \ R21 to R26. and F^' to R24 each represents a hydrogen atom, an 
alky! c^oup, an aryl group, an aralkyi group, a halogen atom, an amino group or a group represented by -OA, pro- 
vided that at least one of R 1 to R 5 is a group represented by -OA, at least one of H{ to R 5 * is a group represented 
50 by -OA, and at least one of R7 to R 10 is a group represented by -OA, and a plurality of substituents in each cluster 
of Ri to R-jo» Ri* to R5*, R11 to R13. R11' to R 13 \ R 21 to R2& and F^* to R24 may be combined with each other to 
form a ring; 

A and A' each represents a hydrogen atom, an alkyl group, an acyl group, an aryl group, a phosphoric acid group 
or a surfonyf group; and 

55 R 1 to R 10 , Ri* to R 5 \ R in to R 13 , Rn* to R 13 \ Ffei to R26, R21' to Ffe^ , A and A' each may be substituted, 

provided that in formula (R-f), when at least one of R 1 to R 5 and at least one of R^ to R 5 ' is a group represented by 
-OA, L 1 is a sulfur atom. 

Examples of th substituent for R t to R 10 , Ri* to R 5 \ R^ to R 13 , R^' to R 13 \ R21 to R26. R2i' to R24*. A and A' 
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include an alkyl group (including an active methylene group), a nrtro group, an alkenyl group, an alkynyl group, an aryl 
group, a heterocyclic ring-containing group, a group containing a quaternized nitrogen atom-containing heterocyclic 
ring (e.g., pyridinio group), a hydroxy group, an alkoxy group (including a group containing an ethyl eneoxy group or a 
propyleneoxy group as a repeating unit), an aryloxy group, an acyloxy group, an acyi group, an alkoxycarbonyl group, 
an aryioxycarbonyl group, a carbamoyl group, a urethane group, a carboxyl group, an imido group, an amino group, a 
carbonamido group, a sutfonamido group, a ureido group, a thi ur ido group, a surfamoylamino group, a semicarbazido 
group, a thiosemicarbazido group, a hydrazino group-containing group, a quaternary ammonio group-containing group, 
a mercapto group, an alkyrthio group, an arytthio group, a heterocyclic thio group, an alkylsulfonyl group, an arylsuHonyl 
group, an alkylsulfinyl group, an arylsutfinyl group, a suHb group, an acyl group, a sulfamoyl group, an acylsufamoyl 
group, an alkylsuIfonyturekJo group, an arylsutfonylureido group, an aikyisurfonylcarbamoyl group, an arytsurfonyt car- 
bamoyl group, a halogen atom, a cyano group, a phosphoric acid amide group, a group having a phosphoric acid ester 
structure, a group having an acylurea structure, a group containing a selenium atom or a tellurium atom, and a group 
having a tertiary sulfonium structure or a quaternary surfonium structure. These substituents each may further be sub- 
stituted and examples of the substrtuent to be further substituted include those descrbed above. 

Specific examples of the compounds represented by formulae (R-l), (R-ll), (R-lll) and (R-IV) are set forth below, 
however, the present invention is by no means limited thereto. 



TABLE 1 



(in formula (R-l)) 






R2. R2 


R3.R3' 


R* R4' 


Rs» Rs* 


Li 


Re 


R-l-1 


-OH 


-CH3 


-H 


-CH3 


-H 


S 




R-l-2 


-OH 


-CH3 


-H 


-C2H5 


-H 


S 




R-l-3 


-OH 


-CH3 


-H 


-C 4 H 9 (t) 


-H 


S 




R-l-4 


-H 


-C4H9W 


-OH 


-CPen 


-H 


-CHRg 


-H 


R-l-5 


-H 


-C 4 H9(t) 


-OH 


-C 4 H 9 (t) 


-H 


-CHRg 


-TMB 


R-l-6 


-H 


-C 4 H9(t) 


-OH 


-H 


-H 


-CHRe 


-H 


R-l-7 


-H 


-C 4 H9(t) 


-OH 


-H 


. -H 


-CHRe 




R-l-8 


-H 


-CH3 


-OH 


-C 4 H 9 (t) 


-H 


-CHRg 


-TMB 


R-l-9 


-H 


-C2H 5 


-OH 


-C 4 H 9 (t) 


-H 


-CHRs 


-H 


R-l-10 


-H 


-CH3 


-OH 


-C2H 5 


-H 


-CHRe 


-TMB 


R-l-1 1 


-H 


-CH3 


-OH 


-CH3 


-H 


S 




R-l-12 


-H 


CH3 


-OH 


-CH3 


-CI 


S 




R-l-13 


-H 


-CH3 


-OH 


-CzHs 


-CI 


S 




R-l-14 


-H 


-C2H5 


-OH 


•C2H5 


-H 


S 




R-l-15 


-H 


-C2H 5 


-OH 


-CH3 


-CI 


S 




R-l-16 


-H 


-CH3 


-OH 


-C 4 H 9 (t) 


-H 


S 




R-l-17 


-H 


-CHex 


-OH 


-C 4 H 9 (t) 


-H 


S 




TMB: 1,3,3-trimethylbutyl group 
CPen: cydopentyl group 
CHex: cyclohexyl group 
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TABLE 2 



(in formula (R-l)) 


No 


Ri 




R 3 


R4 


R 5 


Ri' 


R2' 


R3 


R4 


Rs 


Lt 


Re 


R-l-18 


-OH 


OH3 


H 


OH3 


-H 


-H 


OH3 


OH 


OH3 


-H 


CH-Rg 


-H 


R-l-19 


-OH 


-C 4 H 9 (t) 


-H 


OH3 


-H 


-H 


OH3 


OH 


OH3 


-H 


GH-Re 


-H 


R-l-20 


-OH 


-CH3 


-H 


OH3 


-H 


-H 


OHex 


OH 


OH3 


-H 


CH-Re 


-CH3 


R-l-21 


-OH 




-H 


-CH3 


-H 


-H 


-CH3 


OH 


OH3 


-H 


CH-Re 


OH3 


R-l-22 


OH 


0H3 


-H 


OH3 


-H 


-H 


-CH3 


OH 


OH3 


-H 


CH-Re 


-TMB 


R-j-23 


-OH 


-C 4 H 9 (t) 


-H 


OH3 


-H 


-H 


-GH3 


OH 


OH3 


-H 


CH-Re 


-TMB 


R-l-24 


OH 


OH3 


-H 


OH 3 


-H 


-H 


-CH3 


OH 


OH3 


-H 


S 




R-l-25 


OH 


-C 4 H 9 (t) 


-H 


-CH 3 


-H 


H 


-CH3 


OH 


OH3 


-H 


s 




R-l-26 


OH 


OH3 


-H 


OH3 


-H 


-H 


OHex 


OH 


OH3 


-H 


S 
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J. 


X. 

1 


a: 

i w in 




1 5 


X 
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4? 


X 




1 
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CS 
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J. 
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X X 
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c 



X 

o 
t 



X 
CJ 

I 
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o o u u 
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o 
t 



X ^% X 

' i > 



X X X X 

0 o o o 

1 I I I 



XXX 
CJ o u 
I I I 



1X1 «o *" 

X 3* X 

0 V 

1 1 I 



X X X 

0 o o 

1 I t 



35 



X 
I 
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I 
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I 
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I 
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TABLE 4 



On formula (R-lll)) 


No. 


Z 


R11 


R 12 


R 13 




R22 


R23 


R24 






A 


R-lll-1 


Z-1 


-CH3 


-CH3 


-CH3 


-H 


-H 


-H 


-H 


-CH 3 


-Cl6H33 


-H 


R-lll-2 


Z-1 


-CH3 


-CH3 


-CH3 


-H 


-H 


-H 


-H 


-CH 3 


-C 6 H 13 


-H 


R-lll-3 


Z-1 


-CH3 


-^8 H 17 


-H 


-H 


-CH3 


-H 


-H 


-CH 3 




-H 


R-lll-4 


Z-1 


-H 


■^8 H 17 


-H 


-H 


-CH3 


-H 


-H 


-CH 3 


-CH3 


-H 


R-lll-5 


Z-1 


-H 


H 


CH3 


-H 


-H 


-H 


-H 


-CH 3 


K} 16 H33 


-H 


R-lll-6 


Z-1 


-H 


-CH3 


-H 


-CH 3 


-CH3 


-H 


-H 


-CH 3 


-CH3 


-H 


R-lll-7 


Z-1 


-H 


-CH3 


-H 


-CH3 


-CH3 


-H 


-H 


■CH 3 


-DHP 


-H 


DHP: 2,4-dihydroxypherryt group 



TABLE 5 



(in formula (R-III)) 


No. 


Z 


R ii» R ii' 


R 12» R 12 


R 13» R 13 


R21,R22 




R23.R24 


R23'.R24* 


A.A' 


R-lll-8 


Z-2 


-H 


-CH3 


-H 


-CH3 


-CH3 


-H 


-H 


-H 


R-lll-9 


Z-2 


-CH3 


OH3 


-CH3 


-H 


-H 


-CH 3 


OH3 


-H 


R-IIMO 


Z-2 


-CH3 


■CH3 


-CH3 


-H 


-H 


-H 


-H 


-H 


R-IIM1 


Z-2 


-CH3 


-OH 


-CH3 


-CH3 


-GH3 


-H 


-H 


-H 


R-IIH2 


Z-2 


-H 


-OH 


-CH3 


-CH 3 , 


CH3 


-H 


-H 


-H 



TABLE 6 



(in formula (R-IV)) 


No. 


Z 


B11 


R 12 


R 13 


R21.R22 


R23»R24 


R25.R26 


A 


R-IV-1 


Z-3 


-H 


-OH 


-CH3 


-CH3 


-H 


-H 


-H 


R-IV-2 


Z-3 


-CH3 


-CH3 


OH3 


-CH 3 


-H 


-H 


-H 



TABLE 7 



(in formula (R-IV)) 


No. 


Z 


R11.Rn' 


R 12» R 12 


R13.R13 


R2I.R21' 


R22.R22* 


R23.R24 


R23'.fW 




R-IV-3 


Z-4 


-CH3 


-H 


-H 


-CH3 


-CH3 


-H 


-H 


-H 


R-IV-4 


Z-4 


-CH3 


-CH3 


-H 


-CH3 


-CH3 


-H 


-H 


-H 


R-IV-5 


Z-4 


-CH3 


-H 


-H 


-C2H 5 


CH3 


-H 


-H 


-H 
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R-l-27 



(DC4H9 (t)C.,H 3 
[0 -< O }- C -< O y 0-COCIKH 
CH 3 CH 3 



R-I-28 



0 
11 

CH 3 -CH-P-(OC 3 H s ) 2 

CH 2 
I 

Tor h Tor 




HO CH3 



H 3 C "OH 
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R-II-9 



CH 



OH 



Oil 



LOJ [Of 




(t)C:Ilo 



Clh 



I 

(DC4H9 



(OC4H0 




The use amount of the reducing agent represented by (R-Q, (R-lf), (R-HQ or (R-IV) is preferably from 1x10 3 to 10 
mol/mol-Ag, more preferably from 1 x1 0" 2 to 1 .5 mol/mol-Ag. 

The compounds represented by formula (A) and the compounds represented by formula (R-I), (R-ll), (R-lll) or (R- 
IV) may be used either individually or in combination. When they are used in combination, the sub-reducing agent is 
used in an amount of from 1/1,000 to 1/1 (by mol), preferably from 1/100 to 1/1 (by mol) to the main reducing agent 

The heat developable light-sensitive material of the present invention forms a photographic image* using a heat 
developing method. The heat developable light-sensitive material is disclosed in, as described above, for example, U.S. 
Patents 3,152,904 and 3,457,075 and D. Morgan and B. Shely, 'Thermally Processed Silver Systems" (Imaging Proc- 
esses and Materials), Neblette, 8th ed., compiled by Sturge, V. Walworth arid A. Shepp, page 2 (1969). 

The heat developable light-sensitive material of the present invention forms a photographic image using a heat 
developing method and preferably contains a silver source (ag., organic silver salt) capable of reduction, a photocata- 
lyst (e.g., silver halide) in an amount of catalytic activity, a color toner for controlling silver tone and a reducing agent in 
such a state that they are dispersed in a (organic) binder matrix. The heat developaW light-sensitive material of the 
present invention is stable at room temperature, however, it is developed upon heating at a high temperature (e.g., 80°C 
or higher) after exposure. By heating the light-sensitive material, an oxidation-reduction reaction is caused between a 
silver source (which functions as an oxidizing agent) capable of reduction and a reducing agent to produce silver. The 
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oxidation-reduction reaction is accelerated by the catalytic action of a latent imag generated upon exposure. Silver 
produced by the reaction of an organic silver salt in the exposure region provides a black image and makes a contrast 
to the non-exposure region, thereby forming an image. 

The heat developable fight-sensitive material of the present invention has at least one light-sensitive layer on a sup- 
5 port On the support only light-sensitive layers may be formed, however, it is preferred to provide at least one light- 
insensitive layer on a light-sensitive layer. 

In order to control the quantity of light transmitting through the light-sensitive layer or the wavelength distribution, a 
fitter layer may be formed on the same side as or the opposite side to the light-sensitive layer, or a dye or pigment may 
be incorporated into the light-sensitive material. Preferred examples of the dye include compounds descrtoed in Japa- 
10 nese Patent Application No. 7-1 1 1 84. 

A plurality of light-sensitive layers may be provided or in order to control the gradation, the sensitivity may be 
arranged in the order of a high-sensitivity layer/a low-sensitivity layer or a low-sensitivity layer/a high-sensitivity layer. 

Various additives may be added to any of light-sensitive layers, light-insensitive layers or other constituent layers. 

In the heat developable light-sensitive material of the present invention, for example, a surface active agent, an anti- 
15 oxidant a stabilizer, a plasticizer, an ultraviolet absorbent or a coating aid may be used. 

The binder is suitably transparent or translucent and usually colorless. Examples thereof include natural polymer 
synthetic resins, polymers and copolymers, and other media capable of forming fflm such as gelatin, gum arabic, 
poly(vinyl alcohol), hydroxyethyl cellulose, cellulose acetate, cellulose acetate butylate, polyvinyl pyrrolidone), casein, 
starch, poly(acryiate), poty(methyl methacrylate), poly(vinyi chloride), poly(methacrylate) . copoly(styrene-maleic anhy- 
20 dride), copory(styrene-acrylonrtrile), copoly(styrene-butadiene), poly(vinyl acetals) (e.g., poly(vinyl formal), poly(vinyl 
butyral)), poly(esters). poly(urethanes), phenoxy resin, polyfvinylidene chloride), poly(epaxide), poly (carbonate), 
poty(vinyl acetate), cellulose esters and poly(amide). The binder may be dissolved in water or an organic solvent and 
coated as an emulsion. 

A color toner is very preferably added. Examples of suitable color toners are disclosed in Research Disclosure. No. 

25 17029 and include: imides (ag., phthalirrdde); cyclic imides, pyrazolin-5-ones and quinazolinone (e.g., succinimide, 3- 
phenyl-2-pyrazolin-5-one, 1-phenylurazole, quinazoline, 2,4-thiazolidinedione); naphthalimides (e.g., N-hydraxy-1 ,8- 
naphthalimide); cobalt complexes (ag., hexaminetrifluoroacetate of cobalt), mercaptanes (e.g.. 3-mercapto-1 ,2,4-tria- 
zole); N-(arrunomethyl)aryldicarboxyimides (ag., N-(dimethylaminomethyl)phthalimk^ blocked pyrazoles, tsothiuro- 
nium derivatives and combinations thereof with a certain kind of photobleaching agents (ag., combination of N,N'- 

30 hexamethylene(1-carbarTwyl-3,5-dimet^^ 1,8-(3,6<Jiaxaoctane)b'sfisothiu^ and 2-(tri- 

bromonTetrrytsurfonyObenzothiazole) ; merocyanine dyes (ag., 3-ethyl-5-((3-ethyl-2-b^izothlazolinylidene)-1 -methyl - 
ethyiidene)-2-thio-2,4-oxazolidinedione)) ; phthalazinone, phthalazinone derivatives and metal salts of the derivative 
(ag., 4-(1 -naphthyl)phthalazinone, 6-chlorophthalazinone, 5,7-dimethyk>xyphthalazinone, 2,3-dihydro-1 ,4-phthalazine- 
dione); combinations of phthalazinone with a surfinic acid derivative (ag., 6-chlorophthalazinone + sodium benze- 

35 nesutfinate or 8-methylphthalazinone + sodium p-trisutfonate); combinations of phthalazine + phthalic acid; 
combinations of phthalazine (including phthalazine adducts) with maleic anhydride and at least one compound selected 
from phthalic acid, 2,3-naphthalenedicarboxytic acid, o-phenylene acid derivative and an anhydride thereof (ag., 
phthalic acid, 4-methytphthalic acid, 4-nitrophthalic acid, tetrachJorophthalic anhydride); quinazolinediones, benzox- 
azine and narthoxazine derivatives; benzoxazine-2,4-diones (ag., 1 ,3-benzoxazine-2.4-dione) ; pyrimidines and asym- 

40 metric triazines (ag., 2,4-dihydroxypyrimidine), and tetrazapentalene derivatives (e.g., 3,&4imercapto-1,4-diphenyl- 
1 H,4H-2 t 3a,5,6a-tetrazapentalene). 

The color toner is preferably phthalazine. 

The silver halide useful as a photocatalyst in an amount of catalytic activity may be any light-sensitive silver halide 
(e.g., silver bromide, silver iodide, silver chloride, silver chlorobromide, silver iodobromide, silver chloroiodobrorrdde), 

45 but it preferably contains an iodine ion. The silver halide may be added to the image-forming layer by any method, how- 
ever, the silver halide is disposed to be adjacent to the silver source capable of reduction. In general, the silver halide 
is preferably added in an amount of from 0.75 to 30 wt% based on the silver source capable of reduction. The silver 
halide may be prepared using conversion of the silver soap moiety upon reaction with a halogen ion or may be previ- 
ously prepared and added at the time of generation of soap. These methods may also be used in combination. Pre- 

50 f erred is the latter method. 

The silver source capable of reduction is preferably a silver salt of an organic or heteroorganic acid containing a 
silver ion source capable of reduction, more preferably an aliphatic carboxyfic acid having a long chain (having from 10 
to 30, preferably from 15 to 25 carbon atoms). Organic or inorganic silver salt complexes having an overall stability con- 
stant of the ligand to the silver ion of from 4.0 to 10.0 are also useful. Examples of suitable silver salts are descrfoed in 

55 Research Disclosure. No. 17029 and No. 29963 and include: salts of an organic acid (ag., gallic acid, oxalic acid, 
behenic acid, stearic acid, palmitic acid, lauric acid); carboxyalkyfthiourea salts of silver (ag., 1-(3-carbaxypropyl)thiou- 
rea, 1-(3-carboxypropyl)-3,3-dimethylthiourea); silver complexes as a polymer reaction product of aldehyde with a 
hydroxy-substituted aromatic carboxylic acid (for example, aldehydes (e.g., formaldehyde, acetakJehyde, butylalde- 
hyde), hydroxy-substituted acids (e.g., salicylic acid, benzoic acid, 3,5-dihydroxybenzoic acid, 5,5-thiodisalicylic acid), 
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silver salts and complexes of thioenes (e g., 3-(2-carbaxyethy0^hydroxy^ 3-carboxyme- 
thyM-thiazoline-2-thioene), and complexes and salts of silver with a nitrogen acid selected from imidazole, pyrazole. 
urazol, 1 ,2,4-thiazoJe, 1 H-tetrazole, 3-amino-5-benzylthto-1 ,2,4-triazole and benzotriazole); silver salts of saccharine or 
5-chlorosalicylaldoxime; and silver salts of mercaptides. Th silver source is preferably silver behenate. The silver 
5 source capable of reduction is used in an amount of, in terms of silver, preferably 3 g/m 2 or less, more preferably 2 g/m 2 
. or less. 

Hie light-sensitive material may contain an antrtoggant the most effective antrfoggant has been a mercury ion. 
The use of a mercury compound as an antrfoggant in the light-sensitive material is disclosed in, for example, U.S. Patent 
3,589,903. However, the mercury compound is not preferred in view of environmental issue. As the non-mercury anti- 
10 foggant, antrfoggants disclosed in U.S. Patents 4,546,075 and 4,452,885 and JP-A-59-57234 are preferably used. 

More preferred examples of the non-mercury antifoggant include compounds disclosed in U.S. Patents 3,874.946 
and 4,756,999, specifically, the heterocyclic compound having one or more substrtuents represented by the formula: - 
CKX 1 )^ 2 )^ 3 ) (wherein X 1 and X 2 each represents a halogen (e g., F, CI, Br, 0 and X 3 represents hydrogen or halogen). 
Examples of suitable antifoggants include the following compounds: 

is 
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Examples of more suitable antifoggants are disclosed in U.S. Patent 5,028,523 and British Patent Application Nos. 
25 92221383.4, 9300147.7 and 931 1790.1. 

In the heat developable light-sensitive material of the present invention, sensitizing dyes described in, for example, 
JP-A-63-159841, J P-A-60- 140335, JP-A-63-231437, JP-A-63-259651 , JP-A-63-304242, JP-A-63-15245, U.S. Patents 
4,639,414, 4,740,455, 4,741,966, 4,751,175 and 4,835,096 may be used. 

Examples of useful sensitizing dyes for use in the present invention are described in Research Disclosure. Item 
30 17643 IV-A, page 23 (December, 1978), and toji, Item 1831X, page 437 (August, 1978). 

In particular, sensitizing dyes having spectral sensitivity suitable for spectral characteristics of various scanner light 
sources may be advantageously selected. 

For example, 

35 A) for an argon laser light source, simple merocyanines described in JP-A-60-1 62247, JP-A-2-48653, U.S. Patent 
2,161,331, West German Patent 936,071 and JP-A-5-11389; 

B) for a helium-neon laser light source, trinudear cyanine dyes described in JP-A-50-62425. JP-A-54-18726 and 
JP-A-59-1 02229 and merocyanines described in JP-A-7-287338; 

C) for an LED light source or a red semiconductor laser, thiacarbocyanines described in JP-B-48-421 72, JP-B-51 - 
40 9609, JP-B-55-39818, JP-A-62-284343 and JP-A-2-105135; and 

D) for an infrared semiconductor laser light source, tricarbocyanines described in JP-A-59-191032 and JP-A-60- 
80841 , and dicarbocyanines containing a 4-quinoline nucleus represented by formula (Ilia) or formula (I I lb) of JP- 
A-3-67242 and JP-A-59-1 92242, 

45 may be advantageously selected. 

These sensitizing dyes may be used individually or in combination thereof, and the combination of sensitizing dyes 
is often used for the purpose of supersensrtization. Together with the sensitizing dye, a dye which itself has no spectral 
sensitization action or a substance which absorbs substantially no visible light, but which exhibits supersensrtization, 
may be incorporated into the emulsion. 

so The heat developable light-sensitive material of the present invention is exposed preferably to an Ar laser (488 nm), 
a He-Ne laser (633 nm), a red semiconductor layer (670 nm) or an infrared semiconductor layer (780 nm, 830 nm). 

The heat developable light-sensitive material of the present invention may have a dye-containing layer as an anti- 
halation layer. In the case of exposure to an Ar laser, a He-Ne laser or a red semiconductor laser, a dye showing absorp- 
tion of at least 0.3 or more, preferably 0.8 or more at the exposure wavelength in the range of from 400 to 750 nm is 

55 added. In the case of exposure to an infrared semiconductor layer, a dye shewing an absorption of at least 0.3 or more, 
preferably 0.8 or more at the exposur wavelength in the range of from 750 to 1 ,500 nm is added. A sole dye may be 
used or a plurality of dyes may be used in combination. 

The dye may be added to a dye layer closer to the support on the same side as the light-sensitive layer or may be 
added to a dye layer on the opposite side to the light-sensitive layer. 
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The support for use in the present invention may be paper, synthetic paper, paper laminated with a synthetic resin 
(e.g., polyethylene, polypropylene, polystyrene), plastic film (e.g., polyethylen terephthalate, polycarbonat , polyimide, 
nylon, cellulose triacetate), a metal plate (eg., aluminum, aluminum alloy, zinc, iron, copper), or paper or plastic film 
laminated or evaporated with the above-descrfoed metal. 

s The plastic film is stretched or shrinks in the film dimension upon passing through a heat developing machine. 
When th heat developable light-sensitive material is used as a printing light-sensitive material and precision multicolor 
printing is performed, this stretching/shrinking causes a serious problem. Accordingly, the film for use in the present 
invention is preferably reduced in the dimensional change. Examples of the film include a styrene-base polymer having 
a syndiotactic structure or a heat-treated polyethylene. Those having a high glass transition point are also preferably 

10 used and polyether ethyl ketone, polystyrene, polysulfone, polyether sutfone or polyarylate may be used. 

The present invention is described in greater detail below with reference to the Examples, however, the present 
invention should not be construed as being limited thereto 

EXAMPLE 1 

15 

Preparation of Uaht-Sensitive Emulsion A: 
Solution (1) 

20 



Stearic acid 


131 g 


Behenic acid 


635 g 


Distilled water 


13/ 


Mixed at 90°C 


for 15 


minutes. 





30 



Solution (2) 



35 



NaOH 


89g 


Distilled water 


1.5/ 



40 



Solution (3) 



45 



50 



Concentrated HNO3 


19 ml 


Distilled water 


50 ml 



Solution (4) 



55 



AgN0 3 


365 g 


Distilled water 


2.5/ 
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Solution (5) 



Polyvinyl butyral 


86 g 


Ethyl acetate 


4.3/ 



10 

Solution (6) 



Polyvinyl butyral 


290g 


Isopropanol 


3.6/ 



20 

Solution (7) 



N-Bromosuccirrimide 


97 g 


Acetone 


690 ml 



30 To Solution (1) kept at a temperature of 90°C, Solution (2) was added while vigorously stirring over 5 minutes and 
then Solution (3) was added over 25 minutes. The stirring was continued for 20 minutes and then the temperature was 
lowered to 35°G. Solution (4) was added white vigorously stirring at 35°C over 5 minutes and the stirring continued for 
90 minutes. Thereafter, Solution (5) was added, the stirring was stopped to allow the mixture to stand, the aqueous 
layer was removed together with salts contained therein to obtain an oil phase, the solvent was removed, the remaining 

35 water was eliminated, Solution (6) was added, the mixture was vigorously stirred at 50°C, Solution (7) was added over 
20 minutes, and the stirring was performed for 105 minutes to obtain Emulsion A. 

On a heat-treated polyethylene terephthalate support, respective layers described below were formed in sequence 
to prepare a sample. The drying was performed each time at 75°C for 5 minutes. 

40 Coating o n B a ck Su rf a ce S tie : 

The solution having the following corrpcsrtion was coated to have a wet thickness of 80 ^m. 

Polyvinyl butyral (10% isopropanol solution) 150 ml 

45 

Dye-B 70 mg 

Dye-C 70 mg 

50 
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Dye-B 



Dye-C 




Coating on Light-Sensitive Surface Side ; 
Ught-Sengitive Layer 1: 

The solution having the following composition was coated to have a wet thickness of 140 nrrt 



Light-Sensitive Emulsion A 


73 


g 


Sensitizing dye-1 (0.1% DMF solution) 


2 


ml 


Antifoggant-1 (0.01% methanol solution) 


3 


ml 


Antifoggant-2 (0.85% methanol solution) 


10 


ml 


Antifoggant-3 (0.85% methanol solution) 


10 


ml 


Phthalazone (4.5% DMF solution) 


8 


ml 


Developer-1 (10% acetone solution) 


13 


ml 


Nucleation Accelerator^l (1% methanol 
solution) 


1 


ml 
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Antifoggant-4 (1% methanol solution) 2 ml 

Hydrazine derivative (1% methanol/DMF = 4:1 2 mg 

solution; the kind is shown in Table 8) 



Sensitizing Dye-1 




I I 

(CHz)t (CH 2 ) 7 

iooH coo© 



Antif oggant-1 

<Q>-S02SNa 



Antif oggant-2 (compound described in U.S. Patent 
3,785,946) 



^-S0 2 C8r 3 



Antif oggant-3 (compound described in EP 605981) 




N— — N 

CHa^^J^—SOzCBrs 
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Developer- 1 



CH 2 




Nucleation Accelerator-! 

<&H , --!CH ! >, -••'-(O) 



-2Br" 



Antifoggant-4 



H 



f«6z 



Hydrazine Derivative H-l 



NHNHCHO 



Hydrazine Derivative H-2 



CH 3 CI C 6 H,3 0CH 3 
CH 3 — CH 2 -C-<Q>-O-CH-C0NH-^)-NHNHCH0 



CH 3 
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Hydrazine Derivative H-3 
CHa^ -CHz 

C' 

CH 3 / CH 3 

CH 3 S0zNH-<^p)-NHNHCH0 
Hydrazine Derivative H-4 

<S^30zNH— (p)~NHNHCK0 

Hydrazine Derivative H-5 
>C 8 Ki7 J)CH 3 



tertCsHiT 

Hydrazine Derivative H-6 
<^)~NKNHCH0 

Hydrazine Derivative H-7 

<§)^NHC0NH — (QHmNHCHO 



Light-genitive Lqyy-2: 

Light-Sensitive Layer 2 was prepared in the same manner as Light-Sensitive Layer 1 except for using Developer-2 
which is a compound fallen outside the scope of the present invention, in place of Developer- 1 which is a compound 
fallen within the scope of the present invention. 
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Developer-2 (5% methanol solution) 



5 



10 




is Surface Protective Layer : 

The solution having the following composition was coated to have a wet thickness of 100 um. 



Acetone 


175 ml 


2-Propanol 


40 mg 


Methanol 


15ml 


Cellulose acetate 


8.0 g 


Phthalazine 


1.0 g 


4-Methylphthaiic acid 


0.72 g 


TetracWorophthaJic acid 


0.22 g 


Tetrachlorophthalic anhydride 


0.5 g 



35 Sensftometry: 

The heat developable light-sensitive materials prepared above each was processed into a 14x17 inch size and 
exposed to a laser diode of 830 nm with beams being slanted 13° from the perpendicular. Thereafter, each sample was 
subjected to heat development at 120°C for 10 seconds using a heat drum. 
40 The sensitivity was shown by a reciprocal of the exposure amount of giving a density of 0.3, the y (gradation) was 
obtained as a gradient of a straight line connecting relative sensitivity points at the density of 0.1 and at the density of 
3.0, and these are shown together with Dmax in Table 8. 

Evaluation of Image Quality : 

45 

Using the same exposure machine as used in the sensrtometry, halftone dots were generated and the image quality 
was evaluated. The evaluation was made by five points rating. The halftone dot quality obtained upon exposure of a 
scanner film LS555 produced by Fuji Photo Rim Co., Ltd. using a color scanner MAGNASCAN manufactured by Fuji 
Photo Film Co., Ltd. was taken as Point 4. If the image quality was better, the evaluation was Point 5 and if worse, the 
so evaluation was Point 3, 2 or 1 . Those rated as Point 3 or higher lie on the practicable level as a printing light-sensitive 
material. 
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TABLE 8 



Light-Sensi- 
tive Layer 


Hydrazine 
Derivative 


Sensitivity 


Dmax 


v 
i 


Image 
Qualrty 


Remarks 


1 


none 


10 


3.1 


T<5 


2 


Comparison 


1 


H-1 


49 


4.8 


Y>5 


5 


Invention 


1 


H-2 


42 


4.1 


T>5 


5 




1 


H-3 


26 


4.6 


T>5 


5 






H-4 


25 


4.0 


T>5 


5 






H-5 


24 


3.9 


T>5 


5 






H-6 


23 


3.8 


Y>5 


5 


it 




H-7 


21 


3.6 


T<5 


4 


« 


2 


none 


fogga 


J throughout layer 


Comparison 


2 


H-1 


fogged throughout layer 


Comparison 



As is seen from Table 8, the present invention provided high sensitivity and high Dmax. It is also seen that out of 
samples of the present invention, those having a large gradation provided good image qualrty. Further, it is verified that 
25 only those using a developer fallen within the scope of the present invention provided good image quality. 

EXAMPLE 2 

Coating on Light-Sensitive Surface Side : 

30 

Ugh t-Sensitive Layer : 

A solution for the light-sensitive layer was prepared and coated as in Example 1 except that the sensitizing dye was 
changed to Sensitizing Dye-2 (0.1% DMF solution) shown below and 2 ml of a hydrazine derivative (1% methanol/DMF 
35 = 4:1 solution) was added as shown in Table 9. The chemical structures of Hydrazine Derivatives H-1 to H-7 are the 
same as those shewn in Example 1 . 

Sensitizing Dye-2 

40 



45 




C 2 H S r - 



Surface Protective Layer: 
55 The coating was performed in the same manner as in Example 1 . 
Coating on Back Surface Side : 

The coating was performed in the same manner as in Example 1 . 
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Sensitometrv : 
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The heat developable light-sensitive materials prepared above each was exposed to a laser diode of 780 nm. 
Other procedures wer performed in the same manner as in Example 1 . 

5 

Evaluati noflmag Quality : 

The heat developable light-sensitive materials prepared above each was exposed to a laser diode of 780 nm. 
Other procedures were performed in the same manner as in Example 1. 

10 



TABLE 9 



Light-Sensi- 
tive Layer 


Hydrazine 
Derivative 


Sensitivity 


Dmax 


T 


Image Quality 


Remarks 




none 


10 


3.2 


r<5 


2 


Comparison 




H-1 


47 


4.7 


T>5 


5 


Invention 




H-2 


41 


4.1 


Y>5 


5 






H-3 


27 


4.5 


Y>5 


5 






H-4 


25 


4.1 


y>5 


5 






H-5 


25 


3.8 


T>5 


5 






H-6 


22 


3.8 


T>5 


5 






H-7 


21 


3.6 


y<5 


4 





30 As seen from Table 9, the present invention provided high sensitivity and high Dmax. Further, it is seen that out of 
samples of the present invention, those having a large gradation provided good image quality. 

EXAMPLE 3 

35 Preparation of Silver Halide Grain B: 

Into 900 ml of water, 7.5 g of inert gelatin and 10 mg of potassium bromide was dissolved and after adjusting the 
temperature to 35°C and the pH to 3.0, 370 ml of an aqueous solution containing 74 g of silver nitrate and an aqueous 
solution containing potassium bromide and potassium iodide at a molar ratio of 96/4 were added while keeping the pAg 

40 at 7.7 by a controlled double jet method over 10 minutes. At the same time with the starting of addition of silver nitrate, 
hexacvanoferratefjll) and hexachloroiridium(l 1 1) complex salt were added each in an amount of 1x1 0~ 5 mol/mol-Ag. 
Thereafter, 0.3 g of 4-hydraxy-6-methyl-1 ,3,3a,7-tetrazaindene was added and the pH was adjusted to 5 with sodium 
hydroxide to obtain cubic silver kxtobromide grains having an average grain size of 0.06 ystx. a coefficient of variation in 
the projected area diameter of 8% and a {100} face ratio of 87%. The resulting gelatin was subjected to desalting by 

45 coagulating sedimentation using a gelatin ffocculant, 0.1 g of phenoxyethanol was added thereto, and the pH and the 
pAg were adjusted to 5.9 and 7.5, respectively. 

Preparation of Organic Fatty Acid Silver Emulsion B: 

so Into 300 ml of water, 10.6 g of behenic acid was poured and dissolved by heating at 90°C, 31.1 ml of 1 N sodium 
hydroxide was added thereto under well stirring, and the mixture was allowed to stand as it was for one hour. Then, the 
solution was cooled to 30°C, 7.0 ml of 1 N phosphoric acid was added and 0.13 g of N-bromosuccinic acid imide was 
added thereto under well stirring. Thereafter, Silver Halide Grain B previously prepared was added under heating at 
40°C while stirring to give a silver amount to the behenic acid of 10 mol%. Further, 25 ml of 1 N aqueous silver nitrate 

55 solution was continuously added over 2 minutes and the mixture was allowed to stand while stirring as it was. 

To th resulting aqueous mixtur under stirring, 37 g of a 1 .2 wt% n-butyl acetate solution of polyvinyl acetate was 
gradually added and after formation of a flock of cfispersions, water was removed and the residue was subjected further 
to water washing and removal of water twice. Then, 20 g of a 1:2 mixed solution of a 2.5 wt% butyl acetate of polyvinyl 
butyral (average molecular weight: 3,000) and isopropyl alcohol was added while stirring. To the thus-obtained gelled 
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mixture of silver behenate and silver halide, 12.5 g of polyvinyl butyral (average molecular weight: 4,000) and 57 g of 
isopropyl alcohol were added and dispersed. 

The following layers were coated on a heat-treated polyethylene terephthalate support in sequence to prepare a 
sample. The drying was performed at 75°C for 5 minutes in each step. 

5 

Coating on Back Surface Side: 

A solution having the following composition was coated on the surface opposite to the surface where a light-sensi- 
tive layer is provided, to give a wet thickness of 100 urn. 

10 



Polyvinyl butyral #4000-2 (produced by Denki 


60g 


Kagaku Kogyo KK) (10% isopropanol solution) 




Isopropyl alcohol 


10 g 


Ethyl acetate 8% solution of 3-isocyanatomethyl- 


8g 


3,5,5-trimethyteydohexylisocyanate (produced by 




WakoJunyakuKK) 





To the resulting solution. Dye S-1 was added (a solution obtained by dissolving 0.2 g of Dye S-1 into a mixed sol- 
vent of methanol (1 0 g) and acetone (20 g) was added such that the absorption at the exposure wavelength of the back 
layer became 0.8). 

25 

Dve S-1 

30 (CH,),M ^ A ^S 5 ^^N(CH 3 ) 2 
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Coatinq on Light-Sensitive Layer Side 
Light-Sensitive Layer B: 

A light-sensitive layer was provided by coating a solution having the following composition on a surface opposite to 
the back layer to give a coated silver amount of 1 .5 g/m 2 . By varying the hydrazine derivative as shown in Table 1 0, var- 
ious samples shown in Table 1 0 were prepared. 
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Organic Fatty Acid Silver Salt Emulsion B 

Sensitizer D-l (0.05% methanol solution) 

Phthalazine (5% methanol solution) 

Antifoggant-1 (1.7% DMF solution) 

Developer-1 (10% acetone solution) 

Hydrazine derivative shown in Table 10 
(1% methanol solution) 

2-Mercapto-5-methylbenzotriazole 
(0.5% DMF solution) 

CaBr 2 (0.3% methanol solution) 



73 g 

4 ml 
2.5 ml 
2.5 ml 

13 ml 
2 ml 

5 ml 
6.5 ml 



Sensitizing Dve D-l 



CH,S 



CH 3 S 



C,H 5 




SCH 3 



SCH, 




Antifoggant-1 




Developer-l 



CII 3 



CH*CHCH 2 C(CH 3 ) 3 



OH I 



OH 




CH 3 



CH 3 



53 



EP0762196A1 

Light-Sensitive Layer C: 

Light-Sensitive Layer C was provided in the same manner as Light-Sensrtiv Lay r B except for changing Devel- 
oper- 1 of Light-Sensitive Layer B to Developer-2 out of the scope of the present invention. 

Developer-2 

hydroquinone (5% methanol solution) 

Surface Protective Layer: 

A solution having the following composition was coated on the light-sensitive layer to have a wet thickness of 100 



Acetone 


175 ml 


Methanol 


15ml 


Cellulose acetate 


8.0 g 


4-Methylphthalic acid 


0.72 g 


Tetrachlorophthalic acid 


0.22 g 


Tetrachlorophthalic anhydride 


0.5 g 



Sensrtometry: 

Each of the heat-developable light-sensitive materials prepared above was exposed to a xenon flash light for a light 
emission time of 1 0" 3 second through an interference filter having a peak at 670 nm, and then heat developed at 1 1 5°C 
for 15 seconds using a heat drum. 

The sensitivity is shown by a relative sensitivity to the sensitivity which is a reciprocal of the exposure amount nec- 
essary for giving a density of 3.0. The gradient of a straight line drawn by connecting the points for the density 0.1 and 
th density 1 .5 on the characteristic curve is shown as a gradation (y) which reveals sharpness at the foot part The dye 
in the back layer was decolored by irradiating a halogen lamp for 15 seconds after heat development 
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TABLE 10 

Light- 
Sensitive Hydrazine 



Laver 


Derivative 


Sensitivity 


Dmax 


v 


Remarks 


C 


none 




entirely 




Comparison 


c 


n— 1 




entirely 
fogged 




Lumparison 


B 


none 


10 


3.0 


3 


Comparison 


B 


H-l 


42 


3.9 


15 


Invention 


B 


1-1 


47 


4.1 


16 


Invention 


B 


1-^4 


45 


4.0 


17 


Invention 


B 


1-7 


47 


4.3 


17 


Invention 


B 


1-8 


49 


4.3 


17 


Invention 


B 


1-18 


44 


4.2 


16 


Invention 


B 


1-20 


43 


4.1 


16 


Invention 


B 


1-22 


44 


4.0 


16 


Invention 


3 


1-23 


45 


4 . 2 


17 


Invention 


R 


1-24 


47.- 


4.2 


16 


Invention 


R 




45 


4.3 


17 


Invention 


o 
o 


JL — dm O 


48 


4 . 2 


17 


I nven t i on 


R 

o 


T-27 


47 


4 .3 


17 


Invention 


R 


1-28 


48 


4.2 


17 


Invention 


3 


1-30 


45 


4.3 


16 


Invention 


3 


1—31 


44 


4.2 


16 


Invention 


B 


1-32 


44 


4.1 


16 


Invention 


B 


1-33 


47 


4.2 


17 


Invention 


B 


1-34 


43 


4.1 


16 


Invention 


B 


1-35 


44 


4.5 


18 


Invention 


B 


1-36 


46 


4.3 


17 


Invention 


B 


1-38 


49 


4.5 


16 


Invention 


B 


1-41 


50 


4.4 


18 


Invention 


B 


1-42 


49 


4.5 


19 


Invention 


B 


1-43 


52 


4.5 


18 


Invention 


B 


1-44 


50 


4.6 


18 


Invention 


B 


1-45 


51 . 


4.5 


18 


Invention 


B 


1-46 


52 


4.4 


19 


Invention 


B 


1-50 


53 


4.6 


18 


Invention 


B 


1-55 


51 


4.5 


18 


Invention 
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Light- 
Sens i t i ve Hydra z i ne 



Layer 


Derivative 


Sensitivity 


Dmax 


Y 


Remarks 


B 


1-57 


55 


4.5 


18 


Invention 


B 


1-62 


53 


4.4 


18 


Invention 


B 


1-66 


52 


4.3 


18 


Invention 


B 


1-69 


51 


4.4 


19 


Invention 


B 


1-70 


50 


4.5 


18 


Invention 


B 


1-72 


51 


4.3 


18 


Invention 


B 


1-73 


52 


4.3 


18 


Invention 


. B 


1-74 


53 


4.4 


19 


Invention 


B 


1-75 


51 


4.4 


18 


Invention 


B 


1-76 


55 


4.4 


18 


Invention 


B 


1-78 


53 


4.5 


18 


Invention 


B 


1-79 


52 


4.4 


19 


Invention 


B 


1-80 


53 


4.5 


18 


Invention 


B 


1-82 


51 


4.3 


18 


Invention 


B 


1-83 


55 


4.4 


18 


Invention 


B 


1-84 


55 


4.4 


18 


Invention 



Hydrazine Derivative H-l 

OCH-3 
NHNH-CHO 

As seen from Table 10. samples of the present invention exhibited both high sensitivity and high y value. 
EXAMPLE 4 

The following layers were coated in sequence on a heat-treated polyethylene tereprrthalate support to prepare a 
sample. Drying was conducted at 75°C for 5 minutes in each step. 

Coating on back surface: 

A coating solution having the same formulation as the back layer in Example 3 was coated in the same manner. 
Coating on light-sensitive layer surface: 

Lioht-Sensitive Layer D 

A solution having the following composition was coated on the surface opposite to the back layer to give a coated 
silver amount of 1 .5 g/m 2 to provide a light-sensitive layer. The developer was varied as shown in Table 1 1 and various 
samples shown in Table 1 1 were prepared. 
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10 



15 



Organic Fatty Acid Silver Salt Emulsion B 
Sensitizing Dye D-1 (0.05% methanol solution) 
Phthalazine (5% methanol solution) 
Antifoggant-1 (1.7% DMF solution) 
Developer (shewn in Table 1 1) (10% acetone solution) 
Hydrazine derivative (shown in Table 1 1) (1% methanol solution) 
2-Mercapto5HnethyIbenzotriazole (0.5% DMF solution) 
CaBr 2 (0.3% methanol solution) 




Surface Protective Layer: 

20 A coating solution having the same formulation as the surface protective layer in Example 3 was coated in the same 
manner. 

Sensforngtry 

25 Each of the heat developable light-sensitive materials prepared above was exposed to a xenon flash light for a light 
emission time of 10" 3 second through an interference filter having a peak at 670 nm, and then heat developed at 1 15°C 
for 15 seconds using a heat drum. 

The sensitivity is shown by a relative sensitivity to the sensitivity which is a reciprocal of the exposure amount nec- 
essary for giving a density of 3.0. Further, the gradient of a straight line drawn by connecting the points for density 0.1 " 

30 and density 1.5 on the characteristic curve is shown as a gradation (y) which reveals sharpness of the foot part. The 
dye in the back layer was decolorized by irradiating a halogen lamp for 15 seconds after heat development 
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TABLE 11 



ivative 


Developer 


Sensitivity 


Dmax 




Remarks 


none 


G-2 




entirely 
f oaaed 




Comparison 


n — jl 


G-2 




entirely 
fogged 




Comparison 


none 


G-l 


10 


2.8 


3 


Comparison 


H-1 


G-l 


43 


4.1 


15 


Comparison 


none 


R-I-36 


11 


2.9 


3 


Comparison 


H-1 


R^I-36 


42 


4.5 


18 


Invention 


none 


R-III-1 


12 


3-1 


3 


Comparison 


H-1 


R-III-1 


45 


4.7 


18 


Invention 


none 


R-III-8 


12 


3.0 


3 


Comparison 


H-1 


R-III-8 


4'9 


4.6 


18 


Invention 


none 


R-II-10 


12 


3.2 


3 


Comparison 


H-1 


R-II-10 


43 


4.7 


19 


Invention 



Hydrazine Derivative H-1 

OCHa 
-NIINH-CHO 



As is seen from Table 11 , samples of the present invention exhibited both high sensitivity and high y value. 

While the invention has been described in detail and with reference to specific examples thereof, it will be apparent 
to one skilled in the art that various changes and modifications can be made therein without departing from the spirit 
and scope thereof. 

Claims 

1. A heat developable light-sensitive material comprising an organic acid silver and silver halide, which contains a 
compound represented by the following formula (A) and a hydrazine derivative: 
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(A) 



wherein R represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms and R' and R" each 
represents an aJkyi group having from 1 to 5 carbon atoms. 

A heat developable Eight-sensitive material comprising an organic acid silver and silver halide, which contains a 
compound represented by formula (R-l), (R-ll), (R-lll) or (R-IV) and a hydrazine derivative: 



R 2 


Ri 


Ri" 


R 2 ' 




-f" L, ~ 


~\_ 




R« 


Rs 


Rs 


RV 



(R-I) 



H 2 R, / R 7 R 8 \ Ri" R 2 " 

\ R io s 9 Rs' 



R<" 



(R-II) 



AO 




R 13 



(R-I II) 



11 



AO 
R 12 




Rw 



(R-IV) 



wherein in formula (R-lll), the ring structure formed by Z is represented by the following formula (Z-1) or (Z-2): 
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(Z-l) 



(Z-2) 



in formula (R-IV), the ring structure formed by Z is represented by the following formula (Z-3) or (Z-4): 




(Z-3) 



(Z-4) 



wherein L t and each represents a group represented by >CH(Rg) or a sulfur atom, and n represents a natural 
number, in the formulae, 

Ri to R 10 , Ri' to R 5 ' , Rj t to R 13 , R^' to R 13 \ R21 to R2 6 , and Rgt to FW 6300 represents a hydrogen atom, 
an alkyl group, an aryl group, an aralkyl group, a halogen atom, an amino group or a group represented by - 
OA, provided that at least one of R 1 to R 5 is a group represented by -OA, at least one of to R 5 ' is a group 
represented by -OA, and at least one of R 7 to R 10 is a group represented by -OA, and a plurality of substituents 
in each cluster of R^ to R 10 . Ri" to R 5 \ j to R 13 , R^' to Ri 3 , R21 to R^, and H2Y to R24 may be combined 
with each other to form a ring; 

A and A' each represents a hydrogen atom, an alkyl group, an acyl group, an aryl group, a phosphoric acid 
group or a suffonyl group; and 

R1 to Rio» R-j* to Rs\ R11 to R13, Rn* to Rt 3 \ R21 to R26» ^21* to R24Y A and A* each may be substituted, 
provided that in formula (R-l), when at least one of Ri to R 5 and at least one of ' to R5 is a group represented 
by -OA, L, is a sulfur atom. 

3. A heat developable light-sensitive material as claimed in claim 1 , wherein said hydrazine derivative is represented 
by the following formula (I): 
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Ri-N N-G!-R 2 

I I 



(I) 



wherein R-j represents an aliphatic group or an aromatic group, R2 represents a hydrogen atom, an alkyl group, an 
aryl group, an unsaturated heterocyclic group, an alkoxy group, an aryloxy group, an amino group or a hydrazino 
group, and G1 represents a -CO group, an -SO2- group or an -SO group, a 



0 

8 

p- 
I 

R 3 



group, a -COCO group, a thiocarbonyl group or an iminomethylene group, A 1 and A2 both represent a hydrogen 
atom or one represents a hydrogen atom and the other represents a substituted or unsubstrtuted alkylsulfonyl 
group, a si&stituted or unsubstrtuted arylsulfonyl group or a substituted or unsubstrtuted acyl group, and R3 repre- 
sents a group selected from the same range as defined for R2 and may be different from R2. 

4. A heat developable light-sensitive material as claimed in claim 2, wherein sab hydrazine derivative is represented 
by the following formula (0: 



Rx-N N-G!-R 2 



Ai A 2 



(i) 



wherein R 1 represents an aliphatic group or an aromatic group, R2 represents a hydrogen atom, an alkyl group, an 
aryl group, an unsaturated heterocyclic group, an alkoxy group, an aryloxy group, an amino group or a hydrazino 
group, and Gj represents a -CO group, an -SO2- group or an -SO group, a 




group, a -COCO group, a thiocarbonyl group or an iminomethylene group, A 1 and A2 both represent a hydrogen 
atom or one represents a hydrogen atom and the other represents a substituted or unsubstrtuted alkylsuffortyl 
group, a substituted or unsubstrtuted arylsulfonyl group or a substituted or unsubstrtuted acyl group, and R3 repre- 
sents a group selected from the same range as defined for Ffe and may be different from R2. 

5. A heat developable light-sensitive material as claimed in claim 1 , wherein said hydrazine derivative is a compound 
represented by the following formula (II), (III). (IV) or (V): 
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Rio-N N-CO-H 



MO A 20 



(II) 



Rii-N- — N-CO-R 21 (III) 



Ml "-21 



R 12 -N N-COCO-R 22 (IV) 

II 
A 12 A 22 



R n -N- 



-N-G.1-R 



I 

A, 3 



13-1^23 



*23 



(V) 



wherein R 10 to R 13 each represents an aromatic group or an unsaturated heterocyclic group, A 10 to A 13 , A^to A23 
each has the same meaning as A 1 or A2; 



in formula (III), R21 represents an alkyl group substituted by at least one electron-withdrawing group, an aryl 
group substituted by at least one electron-wrthcfrawing group, a heterocyclic group, an amino group, an 
alkylamino group, an aryiamino group, a heterocyclic amino group, a hydrazino group, an altoxy group or an 
aryloxy group; 

in formula (IV), R22 represents an amino group, an alkylamino group, an aryiamino group, a heterocyclic amino 
groups a hydrazino group, an alkoxy group, an aryloxy group, an alkyl group or an aryl group; 
in formula (V), G 13 represents an -S0 2 - group, an -SO-group, a 

O 
I 

-P- 
I 

R30 

group (wherein has the same meaning as R3 in formula (I)), a thiocarbonyf group or an iminomethylene 
group, and R23 represents an alkyl group, an aryl group, an alkoxy group, an aryloxy group, an amino group, 
an alkylamino group, an aryiamino group, a heterocyclic amino group or a hydrazino group. 

A heat developable light-sensitive material as claimed in claim 2, wherein said hydrazine derivative is a compound 
represented by the following formula (II), (III), (IV) or (V): 
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10 



15 



R 10 -tt N-CO-H (II) 

I I 

Rii-N N-CO-R 21 (HI) 

II. 

A n A 21 



R 12 -N- -N-COCO-R 22 ( IV ) 

I I 

A 12 A 22 



R l3 -N -N-Gia-R^ (V) 

|| 

A 13 A 23 



25 wherein R 10 to R 13 each represents an aromatic group or an unsaturated heterocyclic group, A 10 to A 13 , Ago to A^ 
each has the same meaning as A 1 or 

in formula (III), R 21 represents an alkyl group substituted by at least one electron-withdrawing group, an aryl 
group substituted by at least one electron-withdrawing group, a heterocyclic group, an amino group, an 
alkytamino group, an arylamino group, a heterocyclic amino group, a hydrazino group, an alkpxy group or an 
aryloxy group; 

in formula (IV), R22 represents an amino group, an alkytamino group, an arylamino group, a heterocyclic amino 
group, a hydrazino group, an alkoxy group, an aryloxy group, an alkyl group or an aryl group; 
in formula (V), G 1 3 represents an -SO2- group, an -SO-group, a 



0 
I 

-P- 



40 




30 



35 



group (wherein F^q has the same meaning as R3 in formula (I)), a thiocarbonyi group or an iminom ethylene 
45 group, and R23 represents an alkyl group, an aryl group, an alkoxy group, an aryloxy group, an amino group, 

an alkytamino group, an arylamino group, a heterocyclic amino group or a hydrazino group. 

7. A heat developable light-sensitive material as claimed in claim 1 , wherein the gradation y after heat development 
satisfies y>5. 

50 

8. A heat developable light-sensitive material as claimed in claim 2, wherein the gradation y after heat development 
satisfies y>5. 
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